ABSTRACT
3 previous studies are still making a degree of efforts in discovering the causative effector 47 causing microorganisms to be induced into the VBNC state. Herein, the present study showed (14) . Above all, it was demonstrated that co-culturing VBNC pathogens such as V. the culturability of these pathogens declined below the detectable levels within 80 days. In the present study, inner and outer cell membrane permeabilization assays were carried 204 out by using ß-galactosidase and ß-lactamase, respectively (Fig. 3) cold-starvation stress interacted with the outer cell membrane either mainly or preferentially.
213
In addition, ß-lactamase, which is present in the periplasmic space, responds to pyridine-2- long-term of cold-starvation stress.
218
The cellular leakage of nucleic acid and protein into microcosm fluids was also measured 219 to evaluate the degree to which cell membrane permeabilization of VBNC V.
220
parahaemolyticus was truly damaged. In Table 1 In harvested by the centrifugation at 10,000 X g for 3 min, washed twice, and then bacterial 431 pellets were re-suspended in 1 ml of ASW solutions (pH 6), corresponding to the bacterial 432 density of approximately 10 8-9 CFU/ml. Finally, cells of these pathogens were inoculated in 433 100 ml of ASW microcosms (pH 6) added with 0.75%, 5%, 10% and 30% NaCl, respectively.
434
Bacterial fluids were kept at 4 o C and ASW microcosms were withdrawn from the incubator at and 20% fetal bovine serum (FBS, Corning) at 37 o C for 1-2 days in 5% CO 2 , respectively.
455
The medium was removed in a petri-dish and washed 5 ml of PBS three times, and then 5 ml 
Transmission electron microscopic (TEM) Assay Bacterial cells incubated in ASW
538 microcosms (pH 6) containing 0.75% NaCl or supplemented with 5%, 10%, and 30% NaCl at 539 4 o C for 7 days were centrifugated at 10,000 X g for 3 min, rinsed three times with 0.1M Del., USA). Cells from 5 ml of a stationary-phase culture and 5 ml of VBNC V. 
